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ABSTRACT

Introduction: Trochanteric fractures constitute one of the commonest fractures encountered in the elderly. Operative manage-
ment which allows early rehabilitation and offers the patient the best chances for functional recovery is the treatment of choice
for virtually all trochanteric fractures.

Objective: To compare the clinical, functional and radiological outcome of unstable intertrochanteric fractures femur treated
randomly with proximal femur nail(PFN) and Dynamic hip screw(DHS). Functional and clinical outcome measurement using
harris hip score.

Methods: This prospective randomized study compared the outcome of elderly patients with pertrochanteric fracture and carried
out in Nizam's institute of medical sciences Hyderabad in the year 2018 and 2019. 60 patients with unstable intertrochanteric
fractures were included. 30 patients were operated on by the Proximal Femoral Nail (PFN) and 30 patients were operated on by
Dynamic hip screw (DHS). Functional outcome was assessed by Modified Harris Hip Score.

Results: The rate of union was similar in the both groups. The mean Harris hip Score in the DHS group was 82.1 compared
to 83.5 in PFN. Effective results were seen in 63.3% of cases in the DHS group and 73.3% cases in the PFN group. The mean
surgery time for DHS (76 min) was marginally higher than that for PFN (76 min) which is non-significant (P=0.281). The blood
loss was also marginally lower in the IM Nail group (264ml) compared to the DHS group (354 ml) which was also not statistically
significant (P=0.14).

Conclusion: The implant-related complications were much lesser in the patients treated with Dynamic Hip Screw(DHS). We did
not encounter any secondary femoral fracture in patients managed by proximal femoral nails though this is one of the common
complications reported in other studies.

Key Words: Dynamic Hip Screw(DHS), Proximal Femoral Nail, Peritrochanteric Fractures, femoral fracture, Functional out-
come, Modified Harris Hip Score

INTRODUCTION tor vehicle accidents. In this young group, most hip fractures

. are subtrochanteric or basic cervical.
Intertrochanteric fractures are one of the commonest frac-

tures especially in the elderly with osteoporotic bones and Intertrochanteric hip fractures account for nearly half of the
are usually due to low energy trauma like simple fall. It oc- hip fractures in the elderly; out of this more than 50 per cent
curs most commonly in the age group above 70 years. Hip of fractures are unstable. The unstable pattern occurs more
fractures have a bimodal age distribution. Approximately frquently with incregseq age and With low b9ne mineral
97% occur in patients over 50 years of age (the incidence density. By 2025, the incidence of hip fracture is estimated
increases with age), and only 3% in patients under the age of {0 be doubled worldwide: Fractures in the elderly are serious
50. In the latter group, they occur most commonly between injuries, often occurring in the terminal years of life and they
20 and 40 years of age, usually in men, and are due to high- have a major impact on society, our health care system and
energy trauma associated with sports and industrial and mo-  the cost of care. Fractures in the young age group lead to
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long-lasting elimination from working process or even loss
of job thus causing socio-economic problems.!

The overall increase in the incidence of trochanteric frac-
ture can be attributed to two factors: increased life expec-
tancy which increases the aged population and high energy
trauma which victimizes more young adults. Fractures of
the hip in patients between 40 and 50 years of age usu-
ally occur in alcoholics or patients with multiple medical
diseases, whose fractures are related to osteoporosis. The
goal of treatment of an intertrochanteric fracture is to re-
store mobility safely and efficiently while minimizing the
risk of medical complications and technical failure and to
restore the patient to preoperative status.! Moreover as this
fracture occurs in elderly patients the risks from prolonged
immobility and recumbency arise. Thus, treatment should
be designed in a way that promotes union without deform-
ity and enables early mobilisation at the same time. Since
then a variety of different implants has been used either
extramedullary or intramedullary.

The most commonly used implant is a sliding hip screw
with a side plate (DHS), it is currently considered the gold
standard for fixation of extracapsular hip fractures. DHS
has been shown to produce good results, however, com-
plications are frequent particularly in unstable fractures.?
Nailing has the advantage of providing rotational as well
as axial stability in cases of trochanteric fractures allowing
a faster postoperative restoration of walking ability when
compared with DHS. The nails are load-sharing implants,
whereas extramedullary devices are load-bearing. Proximal
femoral nailing creates a shorter lever arm, which trans-
lates to a lower bending moment and a decreased rate of
mechanical failure.

Potential disadvantages are related to a greater risk of jam-
ming the sliding mechanism and stress risers at the site of
the tip of the nail and distal locking bolts.? Intramedullary
implants have been associated with an increased risk of in-
traoperative and postoperative femur fractures compared
with sliding hip screws. The increased peri-implant fracture
incidence has been linked to stress concentration at the tip of
the nail, stress concentration at the distal locking bolt, and
reaming of the proximal femur to accommodate the wider
proximal diameter of the nail necessary to allow a large di-
ameter lag screw to pass through the nail.

Data published so far confirm that PFN is a reliable im-
plant, producing results similar to those obtained with the
DHS for unstable trochanteric fractures. However, some
authors have reported a screw cut-out of the femoral head
and a higher incidence of PFN intra-operational difficul-
ties. For unstable trochanteric fractures and reverse oblique
fractures, therefore controversy continues regarding the op-

timum choice of implant. The purpose of the present study
is to compare outcome and complications between the PFN
and DHS in the treatment of patients with an unstable per-
trochanteric fracture.

MATERIALS AND METHODS

The present thesis work involves a prospective randomized
study of 60 patients with unstable intertrochanteric fractures
treated surgically in the Department of orthopaedics, Nizam's
institute of medical sciences, Hyderabad. Institutional ethi-
cal clearance was obtained (EC/NIMS/2237/2018).

Inclusion criteria: Patients with unstable intertrochanteric
fractures femur which include

Inclusion criteria: Age 20 to 90 years, posterior medial large
separate fragment (unstable), Failure to reduce fracture be-
fore internal fixation, Reverse oblique pattern and Fractures
with subtrochanteric extension

Exclusion criteria: Stable fractures i.e fractures with intact
posterior medial cortex, Pathological fractures, Patients with
significant hip or knee arthritis and Compound fractures

Patients with unstable intertrochanteric fractures are taken
into the study, a note of age, sex, occupation and mechanism
of injury is made. The patient’s ambulatory status before
the injury is considered. Clinical features do not contribute
much to the assessment of type and comminution of frac-
ture. Patients underlying past or present medical conditions
are noted which have a bearing on the management and out-
come. Measures taken in the acute stage for hemodynamic
stabilization of the patient due to the fracture or due to other
reasons are not taken in to account. Immediate immobiliza-
tion of the injured limb with Buck's skin traction is done to
prevent further soft tissue damage and give comfort to the
patient.

After the limb is immobilized radiographs are taken to con-
firm the diagnosis, delineate the fracture pattern, its oblig-
uity and quality of bone present. All the fractures are classi-
fied according to Evan's, Boyd & Griffin classification, AO
classification system based on roentgenograms. All routine
investigations are done for anaesthetic fitness. If operative
treatment is undertaken, the following fractures determine
the strength of fracture — Implant assembly, namely the 1)
bone quality 2) fragment geometry 3) reduction. 4) implant
design and 5) implant placement will be stressed upon.
Once anaesthetic fitness is obtained routine preoperative
preparation is carried out. Each patient is given antibiotic
prophylaxis of injection cefotaxime lgm just before sur-
gery. The anaesthesia employed is left to the anaesthetist's
choice.
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RESULTS

Table 1: Details of both the groups in the study

Number of pa- N of patients P-Value
tients in Dynamic in Proximal
Hip Screw (DHS) Femoral Nail
(PFN)
10-20 o
21-30 1
31-40 2
41-50 2
51-60 7
61-70 13 0.04
71-80 4
81-90 1
Total 30 30
Gender
Male 17 15 0.06
Female 13 15
Mode of trauma
RTA 7 12
Domestic 23 18 0.16
Fall
Assault o o
Side
Left 14 u 0.432
Right 16 19
Time duration for surgery ( days)
o0-5 days 9 15 0.39
6-10days 16 12
u-15days 3 3
16-20 days 1 0
>20 days 1 o

In our study, the maximum number of cases were in the age
group of 50-70 years.

Males are more in number compared to females in our pre-
sent study. Most of our patients were 50 years and above
and in the domestic fall (fall at home) and trivial trauma
was the main reason behind fracture while in young patients
road traffic accident (RTA) was the main cause.c58% of the

patients in our study were right-sided. Average time-lapse for
surgery: 7 days in our study

Table 2: Type of fracture in the present study

Type of fracture DHS PFN
Boyd & griffin

Type 2 25 20
Type 3 3 6
Type 4 2 4
X2=2.22 P=0.32

Evans

Type 1c u 12
Type1d 12 9
Type 1e 4 3
Type 2 3 6
X2=1.61 P=0.65

AO C(lassification

31A 2.1 5 2
31A 2.2 9 8
31A 2.3 12 13
31A 31 3 7
31A3.2 1 )
31A 3.3 o o
X*=3.9 P=0.55

43.3% of patients in the DHS group belongs to the 31A2
type. Similarly, 38.3% of PFN patients belong to the 31A2

type.

Table 3: Operating time and blood loss in the present
study

Operating time DHS PFN

(minutes) el
NO % NO %

40-55min 16.7% 5 16.7%

56-70 min 9 30% 1 37%

71-85 min 10 333% 9 30% 0.88

86-100 min 4 13.3% 10%

101-115 mMin 1 3.3% 6.3%

>115 min 1 3.3% o 0%

Blood loss
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Int J Cur Res Rev | Vol 13 « Issue 09 « May 2021 i



Cherukuri et al.: Proximal femoral nail versus dynamic hip screw in unstable peritrochanteric fractures of femur

Table 3: (Continued)
&)f;stirsl)g time DHS PFN P-Value
<150 ml 0 0 1 3.3%
151-200 ml o o 5 16.7%
201-250 ml 3 10% 8 26.7%
251-300 ml 8 6.7% 10 33.3%
301-350 ml 9 30% 4 13.3% 0.03
351-400 ml 4 13.3% 1 3.3%
401-450 ml 2 6.7% 1 3.3%
451-500 ml 2 6.7% 0 0%
501-550 ml 2 6.7% o o

The mean duration of operation (in minutes) in our study was
72min in the PFN group and 76 min in the DHS group. Mean
blood loss in the DHS group was 354 ml and mean blood
loss in the PFN group was 264 ml

m dhs

u pfn

30-50 51-70 71-50 91-110

Figure 1: Image intensifier. X2=1.45 P=0.69.

Mean duration of radiation exposure in sec was 61.5 in the
PFN group and 58.3 in the DHS group

Table 4: Implant related Intra op complications

Intraoperative complica- Number of Percentage
tions of PNS patients

1ll-fitting jig 4 13.3%
Inappropriate length of proxi- o o

mal screw

Difficulty in distal locking 3 10%
Fracture of greater trochanter o o
Fracture below the tip of the o o

nail

Table 4: (Continued)
Intraoperative complica- Number of Percentage
tions of PNS patients
Revision surgery o o
Intraoperative complications
of DHS
Shattering of Lateral Cortex 5 16.6%%
Fracture below the plate o o
Breakage of plate o o
Breakage of screw o o

m DHS
mPFN

(= L -]
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12
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Figure 2: Limb shortening comparison in the study. X?=0.85;
p=0.83

The average shortening in the P.F.N group was 8.4 mm as
compared to 9.4 mm in the D.H.S group.
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Figure-3: Hip range of motion. X2=1.06 P=0.78

Mean Harris hip Score in the DHS group was 82.1 compared
to 83.5 in PFN.

Excellent and good results were seen in 63.3% of cases in the
DHS group and 73.3% cases in the PFN group.
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4 months postoperatively 6 months postoperatively

Figure 4: Images of one case in study undergoing PFN.

DISCUSSION

The present study was carried out in Nizam's institute of
medical sciences Hyderabad in the year 2018 and 2019. 60
patients with unstable intertrochanteric fractures were in-
cluded. 30 patients were operated on by the Proximal femo-
ral nail(PFN) and 30 patients were operated on by the Dy-
namic hip screw (DHS).

In our study, the maximum number of cases were in the age
group of 50-70 years. The average age was 59.2 years, the
average age for males was 56.8years and for females was 62
years. The mean age in years for the group operated by PFN
was 57.6 years. The mean age in years for the group operated
by DHS was 60.9 years. The youngest patient was 21 years
old and the oldest patient was 84 years old. In a study done
by Adeel K et al mean age of patients in PNF was 59.324+2.39
years and in DHS was 60.88+12.49 years.* Dorotka et al. re-
ported in their series of 182 patients, the mean age of 77.1
years.” Moran et al in a mega study of 2903 cases, reported
the mean age of 80 years for hip fractures.® In the present
study, the mean age was found to be 71.1 years. The lower
peak age as compared to the West may simply be linked to a
shorter life span, as also to the inclusion of traumatic/ non-
fragility fractures in the analysis.

Most of the patients from the present study were males. There
was a slight male preponderance in our patients. The ratio
of males to female was 1.1:1. In western countries, women
suffering from osteoporosis far outnumber men, and this is
largely thought to be due to the effects of menopause.” The
men: women ratio may be distorted in India because men
are more likely to be brought for hospital care. Moran et al.
reported 76% females with male to female ratio of 1:3.1.°
While Gardner et al. reported 78% females with male to fe-
male ratio of 1:3.5 in his series of 80 patients But in our
study male to female ratio was 1.5:1.% This sex distribution
is against most of the international data but is following dif-
ferent local studies. The majority of the patients in the series

were male as they are more outgoing and engaged in activi-
ties like agriculture, driving motor vehicles and are more
likely to be involved or prone to accidents/fall. Females play
a more dormant role and are involved more in household ac-
tivities.’

Most of our patients were 50 years and above and in the do-
mestic fall (fall at home) and trivial trauma was the main
reason behind fracture while in young patients road traffic
accident (RTA) was the main cause. 90% of hip fractures in
the elderly result from a simple fall.'” In the cases treated
by PFN, there were 18 cases(60%) due to domestic fall and
12 cases(40%) due to road traffic accident(RTA) while there
were no cases due to assault. In the patients treated with
DHS, there were 23 cases(76.6) where the mode of injury
was due to domestic fall, while 7 cases(23.3%)were due to
Road traffic accident (RTA). There were nil assault cases.
Young patients with intertrochanteric fractures sustained
trauma either as a result of a road traffic accident or fall from
height, thereby reflecting the requirement of high-velocity
trauma to cause a fracture in the young. Whereas in elderly
people trivial trauma caused the hip fracture.

We have studied 60 cases of different types of intertrochan-
teric fractures in our present study. Among the 30 cases
operated by PFN, 11(36.6%) patients were found to have
proximal femoral fractures on the left side while 19 (63.3%)
patients were having fracture on the right side. Among the
30 cases operated by DHS,14 (46.6%) patients were found
to have proximal femoral fractures on the left side while 16
(54.4%) patients were having fracture on the right side.

The majority of patients in the present study series were op-
erated on within 10 days following admission to the hospi-
tal (52/60). But in some patients (8/60) operative procedure
was delayed due to medical problems (Hypertension and
Diabetes) of patients. Average time-lapse for surgery: 7 days.
Amongst patients who had a delay in operative intervention,
6 patients came to the hospital following 10 days of trauma.
The delay in surgery was attributed to two major reasons.
The first was the time lag between injury and hospitalization.
The second reason for the delay was the time lag between
hospitalization and surgery. This was attributed to the poor
general condition of the patient towards requiring further
workup for fitness for anaesthesia and surgery and associ-
ated injuries.

The most commonly used classification currently is the AO/
OTA classification, which classifies IT fractures into three
types: 31A1, 31 A2 and 31A3 with increasing instability as
the grade increases. In Al and A2 fractures, axial loading
leads to fracture impaction, whereas in A3 fractures such im-
paction does not occur, and medial displacement of the distal
fragment of the fracture is common due to the instability.
All the fractures in our study were unstable intertrochanteric
fractures and were classified according to the AO classification

... ... .|
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for peritrochanteric fractures. 49 (81.6%) patients were AO
type 2 in both DHS and PFN group while 11(18.3%)patients
were AO type 3 in both DHS and PFN group

In patients with domestic fall, distal radius fracture was seen
in 2 patients which were treated conservatively, 1 patient had
iliac wing fracture treated conservatively. 1 patient had an
L2 wedge compression fracture which was treated conserv-
atively. Associated injuries seen in patients with fall from
height are distal end radius fracture in 1 patient treated con-
servatively.

In patients who sustained high energy trauma is as the head
injury was seen in 2 patients, CT brain study was normal
in one and the other had cerebral oedema and was treated
conservatively. Blunt injury abdomen was seen in 1 patient
CT scan showed Grade 1 liver laceration and was treated
conservatively. 1 patient had radius fracture and patella frac-
ture, 1 patient had a shaft femur fracture and patella frac-
ture, 1 patient had both bones leg fracture. Associated injuries
were more common in the high-velocity trauma group. In
our study 23 patients had hypertension, 10 patients were
diabetic,7 patients had CAD, 1 patient with post CABG sta-
tus, 4 patients had hemiparesis, 1 patient undergone PTCA,
2 patient had bronchial asthma,3 patients had COPD and 2
patients had CKD.

The majority of the patients were diabetic and hypertensive
in our group.

In our study, we considered various intraoperative param-
eters like radiographic exposures, duration of surgery and
amount of blood loss. Radiographic exposure was more for
PFN where the closed reduction was done and for commi-
nuted fractures with difficult reduction. Duration of surgery
was more for DHS compared to PFN. Blood loss was meas-
ured by mop count and collection in suction. Blood loss was
more for DHS compared to the PFN group. Operating time
and blood loss in various other studies are as follows."!

Mean blood loss of our study was comparable with that of
Pan et al.'> Mean duration of surgery was comparable with
that of Saudan et al. Mean operating time was more when
compared to Giraud et al because most of the fractures were
unstable pattern which required more radiation exposure for
closed reduction.”® Superficial wound infection was seen in
4 cases in total. 3 cases were seen in those operated by DHS.
The 3 cases operated by DHS had superficial wound infec-
tion at the suture site. This may be attributed to the long du-
ration of surgery because of difficulty reduction& more soft
tissue exposure, which is more in cases operated by DHS.
In all the cases infection was treated by removal of skin su-
tures and antibiotics were continued. The wound healed by
secondary intention. One case operated by PFN had a su-
perficial infection which was treated with removal of skin
sutures, antibiotics and regular dressing. In all the cases the

wound healed in the end. In the series of patients operated by
DHS by Dr. G.S Kulkarni, there were two cases of deep in-
fections which were treated by removal of the implant.' The
infected sinuses thus healed after implant removal.

Two cases of fascia lata pain were noted due to the laterally
protruding plate in the DHS group. No incidence of anterior
thigh pain was noted in our study. In 4 cases (13.3%) oper-
ated cases by Proximal Femoral Nailing (PFN), there was
ill-fitting of the jig. Due to the corresponding holes of the
jig and nail was not matching at times. In 3 cases treated
by PFN, we encountered difficulty in distal locking of the
nail due to mismatch of corresponding holes of jig and nail.
While in those cases operated by Dynamic Hip Screw (DHS)
we encountered 2 cases (6.6%)having difficulty in reduction.
This was due to excessive comminution and displacement.
There is no incidence of crewcut out or breakage of the im-
plant or femoral shaft fracture noted in the follow-up period
in our study.

Varus angulation was noted in one operated case in the DHS
group due to the pull of the muscle the distal shaft fragment
tends to migrate upwards thus resulting in varus deformity.
The other reason that patients had coxa vara deformity was
due to inadequate reduction and failure to maintain neck-
shaft angle preoperatively, however, varus angulation was
less than 10 ° and there was no incidence of screw cut out.
In the series by K.D Harrington, out of 72 cases, there were
4 cases of coxa vara and 56 cases of limb shortening at an
average of 1.5 cms. The average shortening in the PEN group
was 8.4 mm as compared to 9.4 mm in the D.H.S group. So,
shortening is less in the PFN group which is not statistically
significant, p-value 0.21.

In the present study, in the cases that we operated by PFN,
we have not encountered the ‘Z’ effect or reverse ‘Z’ effect.
In patients with unstable intertrochanteric fractures treated
with proximal femoral nailing, technical or mechanical com-
plications seem to be related to the fracture type, operating
technique, and time to weight-bearing rather than the im-
plant itself.

The range of movement calculated by the Harris Hip Scor-
ing system treated by both the implants i.e PFN and DHS
was good, Mean Harris hip Score in the DHS group was
82.1 compared to 83.5 in PFN. Excellent and good results
were seen in 63.3% of cases in the DHS group and 73.3%
cases in the PFN group, however, results were not statisti-
cally significant(P value>0.05). Mean union time for fracture
union in PFN group was 13.7 weeks while in DHS group
was 14.8 weeks however results were not statistically sig-
nificant (p-value >0.05) (Range:12 to 18 weeks). We have
used criteria for the union as the presence of bridging callus
at the fracture site. Most of the fracture circumference with a
density similar to adjacent cortical bone. Clinically, absence
of pain at the fracture site. Kevin D. Harrington'! in his se-
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ries reported the average radiological time of fracture union
as 16 weeks.

A randomized post-op rehabilitation study by Pajarinen et
al. comparing peritrochanteric femoral fracture treated with
DHS or PFN suggested that the use of PFN may allow faster
postoperative restoration of walking ability when compared
to DHS.'¢ Preservation of ambulatory function is the most
important issue in the treatment of hip fractures. Larsson et
al also showed that severe loss in ambulatory function would
increase the risk of having socioeconomic problems.!” The
level of ambulation achieved in the post-op period is a func-
tion of the pre-operative mobility status and medical condi-
tion, associated skeletal injuries, the quality of fracture sta-
bilization, perioperative complications and early ambulation.

CONCLUSION

Both the implants PFN and DHS are excellent modalities in
the management of pertrochanteric fractures of the femur.
Functional outcome was assessed by Modified Harris Hip
Score. Mean Harris hip Score in the DHS group was 82.1
compared to 83.5 in PFN. Results were excellent and good
in 63.3% of cases in the DHS group and 73.3% cases in
the PFN group, however, results were not statistically sig-
nificant. The incidence of wound infection was found to be
lower with intramedullary implants. 10% in DHS vs 3% in
PFN. Non-union of trochanteric fracture is a rare entity, no
case was found in our series of patients. The implant-related
complications were much lesser in the patients treated with
Dynamic Hip Screw(DHS). We did not encounter any sec-
ondary femoral fracture in patients managed by proximal
femoral nails though this is one of the common complica-
tions reported in other studies. Since the sample size of this
study was small the outcome cannot be generalised. Howev-
er, a longer follow-up period and further study with a larger
number of patients is required to confirm the results of our
study
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